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Abstract 

PROBLEM TO BE SOLVED: To produce a hydrocarbon-phenol resin little in the amount of remaining impurities by easily 
and effectively removing the catalyst residue and the unreacted phenol. 

SOLUTION: This hydrocarbon-phenol resin is produced through the processes comprising (I) the process in which an 
unsaturated hydrocarbon compound is made to react with a phenol in the presence of a Friedel-Crafts catalyst to produce 
a hydrocarbon-phenol resin, (II) the process in which the reaction mixture is neutralized with an inorganic base to 
deactivate the catalyst, (III) the process in which the complex formed on the neutralization is hydrolyzed into the catalyst 
component and the phenol by adding water to the obtained resin solution containing the catalyst residue and (IV) the 
process in which the catalyst component, the phenol and the solvent are each removed. 
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T^^t;*^-7iy-JHMJg^*fi£^f-ii-5ia. (II) 
(Ill) ±IE-e#enfcMi«^M<&#tr«*IBSSEtr 

V) mm^». y J -)imii^i^mm^'tn'enm^ 



1 

[i«*iMn iJccoxS (I) /J:t>t (IV) A^^ti^m 
X y - JUS t S:SJC$-B-^> C i J; 0 ^<t7K^ - 7 X y 

-)mm^±0S:^it^xm. (id sjjcjSE^ffis. 

(III) ±ffi-c^i^>^^.fcM^KSS^^tr^Yb7K^-7x 
iiy 3iy'-)i^mti,z»m-r^j:m. *iJ:tx (iv) tfttsL- 

0 p p mU.T-C$> Kl . A^-:37}x'7^«Sa3Jii 1 0 0 p p m 

&.T-Ti$>^m^m 1 ^E.m(DmMm^it:j<m - 7 x y 
mmo^mmtjissim] 

[0 0 0 1 ] 

ij > i>i2^as(os*5i-<tLTS®7S^Yb*^--7xy- 

*^H^ii. ^xy-jUSt^^fn^-fkjK^it^Sf&^fT 
■ofzm. !i^^oyii!im^rfo:ztiz^o. *^js?7xy- 

)UfSi3 J: JZ-f :^ >tt^Mt;cD^i^ Ti£ i ^^{CtK 

^-7xy-jH&|iiSrS3t-r^:^ffi(cH-r^. *%5gco 
ic J; 0 # b nfc^/b*^ - 7 X y -;n»«g(i. 
^Kf^y :!L y -j\.m^^1s.Uf'^fzi!()\z. if<j -yi^MtL 

to 0 0 2} 

miz^m-r^^mmi)mwLx^^^t. ^^hn^t^ityii 
^ - 7 X y -;umiii^^®^*:^±«fflfiJflimfigi^^SM 

SCOT, ^M4feroKJS«fftJSLTff -5 ^i:*<£^SlTab 
S. ;! 



(2) 1 1 - 1 9 9 6 5 7 

2 

[0 0 0 3] jS,s:j.t^7xy — ju^d?^fi!c?ai^-r 
-5 ^ftTk^ - 7 X y -;L'ffiflg * u -> vJi'lt L T X ^ + 

s 13 f^s ^ n s a^^tt dJiSTr -sxh t ^ p Fn^n * ^ . 

S HE: S$ tK i$t T -5 i: ± 0 M!SE@ € ^^-r C <h (a Bj 
7xy-Jl/5g75?rlAL. iHliRTjccOgiSt^tr^SjS^x 

[0 0 0 4] ^r-T. 7K^^fT^ -i:;i<S?Mi^^7tlJ 
ro::^ffiAi$iS$nTu^. fiajAtf<I^M¥2 - 1 8 2 7 2 

jas-rscii^-ctt. ^iimm^\z^^<n^m%m.ii^K 

fS7xy-;l.^;5i?l#T.5;t46F«1M75igeS. 
[0 0 0 5] 

X y - ^ St it r * jf -r 5. c i & B w i: -r 

5^? -5, 

[0 0 0 6] 

[^S^^ftT5;t*W^a] t-T'cCtJ-^, *%B^com 1 
H. :;^i:<7)i|i (i) tSi^l (iv) t.7^d:-2)iBMig^-fk7)c 
^- 7 X y -;i/Wiff)is!jt;&?4 icgg-r-5 tjcr>-e*^i. 

(I) 7U-x>'i'-i'7 7'yM««coi?SETic> K^-^ 
^xaiS-g-;^ 2 «iy,±#-r5^S?o^-fb7K^fb^#ii 7 
xy-)l/3S<i:^SjE£;*-B--5C<J:(CJ; O^-ftTKJg- 7 x y 
-)UfflBi<&±^^-ti--5X@. (II) K^-WL^m.^. 
L < t J; 0 't'^n L TM4« $ -ti- XH, 

40 (III) ±ie-Cf#'E.nfcM!i«^?iiS^trBij<b*^-7x 
y-;u»flgK)^ffi(-7K^msc:i:lcJ;tD. ttrlBfWffl 

t7xy-;U^<h(C^i-ii-rSIS, *5J;?>' (IV) t/ffilL 

tzmk^^, 7xy-)L'ii*3j;y:^^j^-en-e*nfi^*-r 

t^T. 7'J-^;U-:^^ 7'yM^;<)«iE7 •;/fk*c'7I^JSftt 

3g-7xy-)UMmcoffiJii:^^ic:ligr5)o ^-^.tc^^oj 

OD^Sti. ±fS3*:^Hg«mi(C*3l,»T. Wg'f(7)7xy 
)i? -;UPOJ^g7)< 2 0 0 p ptnii(T-r«.0. Ti^t?;^:^:;?^^! 
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1 0 0 p pmi;kT-C$>^0iMmi^<t7i^^-yjLy~~ 

[0 0 0 7] yv-v'ji^~^'7yyMm<7)W^T\z. m 

l^mz^K). 7xy-;l.Sa)Si;<)^2 0 0 p pmiJITT 
^0. 0 0 p pmi^ZITT* 

^ iii$fi*jKfl:7]cpg - 7 X y ^Sig-r ^ ;i ^ pT 

[0 0 0 8] 

[^B^(^^jS(7)Sij$] zkT\z^^m^-^^\zum\zmm 

\t. ^^nm (I) hvx. y ^yvm^m. 
<7)#ffiT{ci5i.^T. ^xy-jusii^^-^^-as-g- 

(DmtT^m (J^^T, Tj^fbTKpgc i)j t.\^^o) ^^uy^ 
;^^5S4'-i ^(Dmmtm'^i^K. M:^m\z\±^^'jj:. 

>^X>i:>-:^ P^>r57i/X>i:(7)^^ — JWJX-7;i/ 

[0 0 0 9] Sfc, ^fl:7jc^(2)(OSItt#tSvX>a^ 
{*:chL.Tffll.^'i)y^>^X>S'ir{*:(;)^¥i^^3^^»ll. 3 
0 0-4,00 OT^^JffS L<. 5 00 — 3.000(7) 

Tt^. y^>^x><75m5*a^»:^fctiy:$^S^X>c!i^[McO 

~^mts.m<D:n^ y ^i.x\-t. M^iti-f yy\yy. 

y -^^JU^^^l- >. tix;i. h;bx>, h'x;u^>-if>^o 
0tiifB7^^>?x>^m^^*:^#^c:<t7:)^ 



(3) $#^¥ 1 1 - 1 9 9 6 5 7 

0 5-0.8 "tJi^t^if^m L < . 0. 1-0.7 

[0 0 10] iff ^n.^Tga?p^{t:7k^{l:^#itt, ^{t:7j< 
^( 1 ) i: LTt^v'f/ii? □^>3^>^x>tc:f^iS$n^^4^ 
>7x>'fk'&#;:fc<J:z>'-?-n^ffli.ifc^^-;i/X-7;uy— 
j^{t;7kP^(2)<t L.TH:7^>^'x> 

[0 0 1 1] :^mm\zm^^^y X. / -)im^t. y^j — 
7ju^;u7x y -^-7 7;u^;u:h7 s 

^$ti^7xy-;i/Si5j:iKTl2-lss: [2] T^^n 

[0 0 12] 

[It 1 ] 




[1] 



1 0 <7)7jl/4^Jl/S. i^^7D7Jl/ + ;i'SfeL<ti7U-;U 
[0 0 13] 

[{1:2] 

(R^)q (OH)p 




[2] 



1 0 007JU4^JUS, v^n7JL'4^;!/S=feL<tS7U-JL/ 
[0 0 14] T'cC^, ±^*cOm, p ^ ;t Q tI^M 1^ 

ti. ^J^tf7xy — Jl/. o -r^7 U^y-;i/. u\-^\y^J— 

p-^i/y— o -x5^;i/7xy — m-x5^ 
;U7xy— p -x9^jU7xy — ;k o-<rvyDh° 
JU7xy— m-ya tr;i/7xy p-yntf;i/ 
7xy— p -sec-:/f';U7x y — p-tert- 
7^5";U7xy — p D^^i/ji/:7xy — p 
-^no ^'xy— o -yn^ y'xy — m-7'n 
^7xy->ii/. p --/n^^xy-ji/^cT)— «7xy- 

: UVJU>'>, -n^zi—yx.. y^<K^^^y>. 2. 
2 - tiX (4' - h Kn^^fy ji-;i/)yD/'?>. i , i ' 
- If ;^ (v^h H n4^i>:7 y >, i , i ' - h*;^ 

Yu^y-ry y^cD^y Y-)\^m : "rV 

^y5^>iut: 7xy — t'7xy — J^^^?3^:ffi7xy- 
;^•^ : h 'J7.(t FP=lri/7xx;U)y:$'>^(^=^r7x 
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•5. #(C7iy-;k o-C^U^y—Jl^, m-i7\yV—)l 
*5i?JC2 . 2 - t:7,(4' - t h* n :lF-> 7 in;U) 

[0 0 15] WIE7xy-;HS<i:WllH0?{t7K^(l)Sfc 
^<li7jc^C^bTii«0. 8~2 Ofig^:;uai:, SfSL 

<fii~8f&^ju^»-r$.s. yjiy-)i^m^mmtL 

T te <^ ® K ^ ffl U Tic I i * ffi *J S JS il « ^ CD *^ & * ftj T 
^ftTK^ ( 2 ) (CjISf L.T^iEJl^^*R±fflV>-5 d iA^ff S 
-;HS<^ttJ2.^i!l^*tO. 8^g^JUSS*^c?3Jg-&t 

[0 0 16] WIB7xy-;ns<i:^{t:*m(i)fcL<[i 
Kft*^ ( 2 ) t &Sfci;$i±siStiffl t,i^ 7 u -x;!'- 

m-yjL^-)imm^m^m^L\.^. 
[0 0 17] m?E.y u -v^'Ji— y yMm<r>mmm\t 

y - jl,fg<^(D]l^fi, ^Yh:7j(^ ( 1 ) S ;t (±K<b7K^ ( 2 ) 

1 0 ofi»a5»c^^LTo. 1 ~2 omm^. w^u<\t 

0.5-1 OfiagPSrfflliS. 

[0 0 18] ifllE^xy— ;i/3i<h^ft:*ig(i)S/tl4^ 

[0 0 19] Bfltss;s<c*5tt^sji&ia*tt. mm-r^y 
E.y y^t■t^'ym-y::iy-)lssii■^^m-r^m■^^t. m 

^20~170'C. jffSb<«5 0~1 5 OtTab-S. 
SiSfi^TSn 7 0"C2-®^S<i:M^G)5^«*fc(4SiJSfS 
dt^D. tfc2 Ot;*^TttSlSt'S^rBl$rSb, t^-f 

[0 0 2 0] ^fct(riaRj«:t*5ViT, Sie^n?t»cjtfT 



(4) iNFll8¥ 1 1 - 1 9 9 6 5 7 
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{t:7K5?i(2)^jli>c^SaL;i7»^ba-&^firp d t7>i, c^a 
jf Sbt^o ±feSJ$:icj;0^{t7]c#-7xy-;H*fflg, 

[0 0 2 1] '^\,^T. IS (II) chLT^ M«<&^f-£$ 
^^tztb\zK^sm^m.m. ^-^L-KUmM^^i-zjir^^ 

5as^ft=> m^\t. 1 o~ 1 5 ot;, »sL<tt 

3 0~9 orcoKH, KZ^mm^X O^i—1 OBtPel. *f 
* L<«2 0^i—5^FBTtbTJPl»it3cfctX|gJ?^r«.Ct 

[0 0 2 2] 2^XSro^S«^^{::fflii^:^Si;LTti. 

ens. jri^s^ifctt, eaj^t^* 

A, M^;*3U'7A, ^Sf7>^-'^A, 7jcS?{t;;^/ U 'i7A 

*ia4aa*WSL<. #{wT;U*'J^M*7ttt7;U 

[0 0 2 3] Mi«iLTH7-7'fb*:';7 5g (BF 

3) Sr^ti, M«4as<h b-r7jc®E-ft;*;U->'5' A 

Ca(OH)2) ^£ffll'^T4'fO-r-5^-&Ctt, 3^XS<7) 

+ ft ic 43 1. ^ Ti*: cD;g:j^^7>^*)ifT-r -5 . 

2 B F3 + 3 Ca(OH)2 ^ 3 CaFz + 2 B (OH)3 
5C (B(OH)3) (iJ^^r-S^RJiS^xy— ;i/SC^®L 

@3j^':>i^co^iHffll8-c*-5. dtiicioAT. ^xy- 
^HSt^^-^/fb^i^^'igtti. tS5£R(7)jSi]n(Cct OiSifcP^ 

q^fuxgcciig^. ^xy-JUJSiTjN^f^icDJSff/O^ 

Tfe-5>„ ^CiD. t(E*CO^-ft7KSl-7xy-;H*fflico£!ig 
^ i: z}^ m i rolg^c^iaS tco l^TH^ < #«d^fA t?n 
[0 0 2 4] *^Bi(C*3liT«i4i(«^$^fe$#7tf^> X 

s (III) (Dmrn^rf^omiz. je^^icjsci^o^f'^^ 

ff-5. ^-r, ii»J©7xy-;Hg?:ffll.ifc«^lCtt. * 
SJS7xy-;UMS:SSilEliK-rs. jgfittt^ffi. !SE££. 

S^fife« 1 0 0 - 3 0 0'C<73l5ffiTfifOC73*«if 
<. J;OjifSL<(il 5 0-2 7 or. ^e.(rj!?SL< 
r6> 1 7 0 ~ 2 5 0'Cco«HT*-2>c SfigMlg*<3 0 0 "C 
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Vk^zmnti^^^ L Ti/iS«^(rti. 7 1 y -Ji/SS t i 

7x y -JUS J; 0 feii5l.^»-f^cD^3il*ffltife«-&(Ctt. 

[0 0 2 5] *SJS7xy-;HS^£iSffi(5IiR{:J:OI^^ 
ens. 7a:y-JU!St?§^Lfe5jx-5g?aH*<!:;ftoT 

L 7 X y - ; p 5g 1 ^ « M t> «t Ji •g- ^ n T 1/ ^ 
iHiiRm. MME«^J-^^trfflMft;*S-7xy-;u^J!g^ 

>"t*>. h;PX>, o— 4^>'L'>, p— 4=-S'L'>> m — 

y5^ji/X5^;u^r h>, y^^ji^-i" v:y^;u^ y^'y 
g^-Jbx-T^;!., >?:/5^;i/x-5^;i., v'f y :/-?jUx-7^ 

<H5~6 0%, $ e.{C^fSL< tt2 0~ 5 0 %ffliBffi 

[ 0 0 2 6] ifet^-c. x@ (III) tLT. f&mmm^ 

L T -7 X y - JHIi t jIn K /j: t' ^«7lcSft#» t 

^i-ffi-rs. Z(Dm. *^#*(CllDA5i. Jj^'i'ffidJTKtC 
^^bT^**?SiElc;S:S. ifefe, Z Z-Vi^^v^t^OmiZ 

oagffidtjff $ L < . !t#tc 5 ~ 4 0 <DlSHIC*il/iT^^ J; 
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<^^\ 

[0 0 2 7] ^^^ttibfc^, mmt:m.wt^zti,z<t: 

j<li^fr«i}^ICffi^$n.;5:l>7!ji. 2 0~10 0'CT15~ 
I 2 Oj^mn^Zttm^LK. $^.(Zff*L<fi3 0 
~5 O'CTS 0~6 O^mff'D. 
[0 0 2 8] ±iimW(Dmjm^ IS (IV) iUT. W 

[0 0 2 9] @*^i&c#i*i^*Lfc^, mm-h^ibrnm^ 
*g6-r$.sfca6, mm^mm-r^zLtm^x^^^, 

L;^cl/iJ:5 3 0 O-CKTfTJISffiTff^^ltTiiifSLU. 

mm. L< ^a7Klla^l!>:^Ji^-p=&J;u. ^^jcos^S 

m-yjLy -ju^ig't' (7)7feSJS7 X y -jpigcoi^#S/6« 
2 0 0 p pm&.T^zu^m■:Jmmt:n5z tibm^L 

<, J;'D»SL.<ai 0 0 ppmJi(T> $^.{'i¥$L< 
5 0 p p mJeATtc;^^ . 

[0 0 3 0] ±ti.o:>:^mz^io'^^itii>mmmmit7m 
xy-;i.«i£:^*7ai,i/ise), x7}f=^-->«ji^->7^- h 

[0 0 3 1] 

(^ft:7jc^- 7xy-;HSJ}iro^fig- 1) 7xy-;u 

2 , 0 0 0 g i I-;iX>4 0 0 g t^r, jloSE?^ai§s CJ 

^0 gilCttJX,^. 1 7 Ot;{Clia^LTx h;L-X>3 5 0 g$: 
Sffi^-t±, Sii£;i^f^c07jc^i-^*»^7 0 p pmt Lfe. 
^iJ^t^T^ SfCJSS: 7 O-CSTi^iflL, H7 ft;*;'^5S- 
7xy-;i^«|#: 1 0 g^ri^JOLfe^, SJi^fiS i& 7 0 "C 
(3$!liaL;5:*<e>, Tki^-^^g** 2 0 p Qm(Oi>lyd''a^ 
>:$'-:/X>4 0 0 g^ 1. bm?^ti^»X^'^\zmTV. 

n^bfitaKit^^^mzTi^mittDVi^OKi 2 b^w^ 

X y -ju^iSagiHiJRbTffi^'ftTKss- 7xy 
0 f#enfcflifc;«^^^^tj-ffi^fb7icsi-7 



7K5R-7xy-;i.mfli (A) 9 2 0 g^|ircc 
coo 3 2] m^nr:imit7K^-yjL/-)\^mmiit. ^ 

ppm. :7 1 p pmi^T-efcoyco :7x.y 

mtLXl 7 Og/eq "C^ofe, ' H - NM Ri^tlrTti. 
(5-6.5-7.5? pmtC^SStcSg^Ufcyn h> 
;!)^. ^fe5 = 0. 8-2. 5 p pml;:±77^>ScoyD h 

<7)®:iKJ^^2s6 6n;^7!i^-^?to ^ (5 = 6 . 5 — 8 p p m 
<h6 = 0.8-2.5p pmicotf-^E«l±J:0:7jiy 

<h[HI^^cya:y-JHt7JcKS^a^^ 1 7 Og/eq T*-^ 

0 t-X— T-jU^JpD^c^^t-^C-S 1 5 8 p pmCDj^^ 
n 7 jU+ U - f> 3 > Tf^ JD L T ^ i b o ;t o 

(A) c^3S¥i^»^»^*i6fc<hc:5 4 0 OT*-^fco 
[0 0 3 3] <SM«?i| 2 > 

t^tDD^zo \y'y—ji^2, 3 0 0 sm\^^rz^n{^. 

xy-;umi§ (B) 6 0 0 g^f#fc« niE>nrz^it7Km 
-y :i^y-'ji^mm cb) ti. iJcft.^Ti^^s 3t:. >'xy- 
ji/ttTKffis^mn 1 8 Og/eq "ffe-^Ac. mm^ 

cDyi??yjLy-JHij;5 p pmiJATTfeO. Sl^J}^'^^ 
H6ppm. :7u/^^il.p pm£;lTT^r:);^o ^M^^ 

1 t'l^-r. 

[0 0 3 4] <||iifi«J3> * 
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* {^it:i^m-y jLy-ji^m^co-^^- 3) >?'>^7n^> 
:$'-:^x>cof^^t:)0(C7K5i^^Wa7&^2 0 p pmco^^h^t 

KD-f >'x>4 0 0 g ^fflv^fcJe>^^1.^l. ^js^jich|pn$ 
ics^s^ctD^mM^fi^t:^. mi\:7km-yjiy-j\.mm 
(C) 8 5 3 g^t#/^. f#6nAc^fti7ic^-:7xy-;u 
(c) mt.'^nb^i 0 bx:-c$>o. y^y-jui^ 

TKSa^fifil 5 5g/eq T*o;^Co ^^Jli^^ CO^'^ 

^:7xy-;pafi5 p pmJ&iTT$>»:). m^^^^mJtts 

ppm. y'':/^!^ 1 p pmJWTT*-p;tc 1 Ic 

[0 0 3 5] <mmm4> 

(mit7iim-yj:/-jl'mm<D^B^'-' 4) v?v^D^> 
> t<Dy' ^ — )17.~T )Vy~Km^ 3 0 0 g 

{t;7k^-:7xy-jn&flg5 6 0 g<&#;^Co n^titzmit 
7m-y3Ly-)vmm (d) i^. Sfc'fL'i5:;on i 5t:T^ 

0. :7jiy-;H47jci^S^iii 2 0 5g/eq 'e^-:>;to 
}ltfllB4'CD?5#y^xy"jKl6 p pmTfcO, 
til 0 ppm. I p pmJilTT*-:>rco f^^^ 

« 1 tClTK-To 

[0 0 3 6] <l:fcteJjfl^J 1 > 

(j^{b7K^-:7xy-;nsffli(0'&^- 5) ^^j^c^^xy 
-JU^S^iH]iRL.fe?^<7)ffli^ib7ic^-7xy-;i/i&]!g^ 
h>iux>fc^SRu. 7\ihmm^'^^:ztt^<mmi.ti^i 
%mmi tmm\z&];^^:^^ismm^'i=y^^. mit7V. 
m~yjLj-)imm (e) 9 4 0 g^#7^c„ #bnrc^ 
'fl^7jc^-'7xy-;n^li (E) ti. ®:^l:.*:;(:>^9 4t:T-fc 

0. :7x y->iH±7X^S^Stl 1 7 Og/eq T$)ofco 
^tz. M^'^'CD^T? r^xy — Jl/fi 1 4 0 p pmT^ 0, 
?^??7}^'^^H6 2 0 p pm. y -:/^^i 1 p pmi^TT^ 

[0 0 3 7] 
[Si] 





y ^j-jl 


( r ) 


y:x,J-j\^ 
Ci/eq) 


Cppm) 


K # 
(ppm) 


3S ^ 

y -jmmi 

(ppm) 
















1 


(A) 


9 4 


17 0 


8 


9. 


ll^T 


2 


CB) 


8 3 


18 0 




6 




3 


(C) 


10 5 


15 5 




8 




4 


(D) 


115 


2 0 5 


6 


1 0 


















1 


(E) 


9 4 


17 0 
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[0 0 3 8] 
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0. ®SPJ^zi8l[HiiRLTf#b>n^M{t;7K5^-:7xy-;u 
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WigSiJtt. WrStt^tc#^«»rMnTi.i-5. 



